T he patient-centered medical home (PCMH) is a model of care that advocates believe is central to achieving the "triple aim" of improving health, controlling costs, and enhancing patient experience in primary care. 1 Core components of the PCMH include comprehensive primary care, enhanced access, care management, and quality improvement; all directed toward the fundamental goal of orienting care around the needs of the patient. 2, 3 There is significant momentum behind the adoption of the medical home, with coalitions of industry stakeholders and health care policymakers calling for widespread use of the model in primary care. 1 One anticipated benefit of the model is that the PCMH will better position health care systems and providers to support a patient's active role in maintaining their health and managing their diseases. 4 A growing body of literature has demonstrated the benefits of patients taking an active role in their health care. Formally defined, patient activation refers to the possession of "knowledge, skills, and confidence people need to manage their health and health care." 5 The concept is an important aspect of patient centeredness, 1 of the 6 fundamental aims of a high-performing health system. 6 Patient activation can lead to a broad range of health benefits such as higher rates of recommended screening, reductions in unhealthy behaviors, improvements in blood pressure and cholesterol, and fewer emergency department visits and hospitalizations. 7 Nationally, levels of patient activation are known to differ between racial and ethnic groups, with lower levels of activation reported among black and Hispanic patients compared with whites. 5, 8, 9 Activation also tends to be lower among individuals with poorer self-rated health status. 9, 10 Although the determinants of patient activation are complex, specific activities of primary care providers, such as soliciting patient ideas about treatment, have been shown to be associated with improved patient activation. [11] [12] [13] There has been little quantitative study of whether medical homes support activation. Four previous studies have examined patient activation, or related concepts such as patient engagement, empowerment, and goal setting, as part of larger analyses of patient satisfaction and experience with care. [14] [15] [16] [17] Evidence from these studies was mixed, with 2 studies finding that the PCMH was associated with patients experiencing greater support for patient activation and related concepts 14, 15 and 2 finding no association. 16, 17 Existing studies have been limited by the use of PCMH measures that did not address important components of the PCMH, 15, 17 reliance on the responses of a single individual within a clinic to generate that clinic's PCMH rating, [15] [16] [17] response rates of <30%, [15] [16] [17] or study of a single PCMH implementation site. 14 Importantly, no published studies have focused on whether the PCMH supports patient activation in the safety net population nor have any studies examined whether support for patient activation in a PCMH differs among racial/ethnic or health status groups.
Our study expands on the existing literature that addresses whether the PCMH is associated with care that supports patient activation. We measure PCMH characteristics using a more comprehensive scale than some previous studies and base each clinic's PCMH score on survey responses from multiple providers and clinical staff. 18 Our PCMH score is also based on questions that ask providers and staff to rate the effectiveness of various PCMH components, as opposed to the simple presence or absence of structural components of the medical home. We believe that provider and staff perceptions of PCMH effectiveness are important because providers and staff interact most closely with patients and their perceptions can often shape whether, and how much, components of the PCMH influence patient care. Our study also focuses on a diverse set of safety net clinics and specifically examines the perceptions of racial and ethnic minorities and patients in poorer health regarding clinic support for patient activation.
METHODS
We assessed the cross-sectional association between PCMH rating and patients' perception of clinic support for patient activation in 24 safety net clinics across 5 states (5 clinics each from Colorado, Idaho, Massachusetts, and Oregon; 4 clinics from Pennsylvania). Clinics were randomly selected from the 65 participating clinics in the Commonwealth Fund-supported Safety Net Medical Home Initiative, a 4-year intervention to implement and evaluate the medical home in safety net clinics. The random selection process was carried out by the study team. As some study clinics were part of the same parent health center organization and may have produced relatively homogenous results, we used a 2-stage sample. We first used a random number generator to order the health center organizations within each state. Then for health center organizations with >1 study clinic, we used a random number generator to order those clinics within the health center organization. We selected clinics from each state for survey until we reached our desired number of clinics, starting with the lowest randomly numbered health center; for multiclinic health center organizations, we chose the lowest randomly numbered clinic. Qualis Health and the MacColl Center for Health Care Innovation at the Group Health Research Institute led the implementation using 8 "change concepts" for practice transformation that are based on medical home principles and tailored to the safety net setting. 19 The Institutional Review Board of the University of Chicago approved this study.
Clinic Support for Patient Activation
Our dependent variable was based on patients' reports of provider activities that have previously been shown to be associated with patient activation. 11, 12 These were measured through self-administered surveys mailed to 70 randomly selected adult patients seen at each clinic in the 3 months before the survey. Surveys were completed between June 2010 and November 2011 (months 13-30 of the intervention). Survey questions asked patients to respond with respect to the care they received at this clinic over the previous year. We increased 1 clinic's sample to 111 patients because the clinic anticipated low response rates due to a large refugee patient population. Surveys were translated into the patient's preferred language as reported by the clinics (English, Spanish, and Portuguese). Initial mailings included a 1-time incentive of $2; up to 3 more rounds of surveys were sent to nonresponders. Initial surveys were mailed to 1721 patients, 65 were returned to sender as undeliverable, and we received 735 eligible responses, reflecting a 44.4% response rate.
We used the patient activation scale of the Patient Assessment of Care for Chronic Conditions (PACIC) survey for our dependent variable. The PACIC patient activation scale contains 3 questions that ask patients how often their provider performed actions that solicit patient input and involvement in decision making ( Table 3 ). 11 Responses are recorded on a 5-point Likert scale ranging from "none of the time" to "always." For each question, the original 5-point Likert response ratings were converted to 0-100 scales and responses for the 3 questions were averaged to create the patient activation score. We assessed the internal consistency of the patient activation scale with Cronbach a.
Our patient activation scale from the PACIC reflects patient perception of clinic care practices that support activation, as opposed to the level of activation of the patient, per se. Although direct measures of patient activation exist, 20 measuring patient perception of clinic support for activation is a critical step in establishing the link between the PCMH and activation. The PACIC patient activation scale was noted by developers of the survey to be conceptually related to, and quantitatively correlated with, a patient's level of activation. 11 
PCMH Characteristics
Our key independent variable was provider and staff rating of PCMH characteristics. This was measured through self-administered surveys mailed to 271 randomly selected providers and staff from January to June 2010 (months 8-13 of the intervention). Providers were defined as physicians, nurse practitioners, or physician assistants. Staff were defined as behavioral health specialists, educators, certified medical assistants, counselors, dieticians, medical assistants, nurses (licensed practical nurse or registered nurse), psychiatrists, psychologists, or social workers. Survey administration and psychometric properties have been described in detail in previous work. 18 Of the 271 providers and staff surveyed at the 24 study clinics, we received 214 eligible responses, reflecting a 79.0% response rate and an average of 8.9 provider and staff responses per clinic. Provider and staff response rates to the survey were not significantly different from each other.
PCMH characteristics were assessed through 25 questions in the survey, organized along 5 domains: access and communication with patients, communication with other providers, tracking data, care management, and quality improvement. Each question was rescaled from a 5-point Likert-type scale to a score range of 0-100 (0 indicates worst and 100 indicates best, with 1 on the Likert-type scale representing 0 points, 2 representing 25 points, 3 representing 50 points, 4 representing 75 points, and 5 representing 100 points). These rescaled scores were then averaged within their respective domain. Finally, the total PCMH score was calculated as the mean of the 5 PCMH domain scores, yielding a total PCMH score with a potential range of 0-100.
Race and Ethnicity
We asked patients their race and ethnicity through 2 questions in the patient survey that were drawn from the Consumer Assessment of Healthcare Providers and Systems, Clinician and Group Version (CAHPS-CG). 21 For race, patients were asked "What is your race?" and provided with response options for "White," "Black or African American," "Asian," "Native Hawaiian or Other Pacific Islander," "American Indian or Alaskan Native," and "Other, please specify." For ethnicity, patients were asked "Are you of Hispanic or Latino origin or descent?" and provided with response options for "Yes, Hispanic or Latino" and "No, not Hispanic or Latino." We created a combined race and ethnicity variable as follows: non-Hispanic white, Hispanic, non-Hispanic black, and an "other" category that includes other non-Hispanic race groups and individuals that listed >1 race or ethnicity.
Health Status
We asked patients to rate their health status in the patient survey using a single question drawn from the CAHPS-CG. 21 The survey asked, "In general, how would you rate your overall health?" Response options were "Excellent," "Very good," "Good," "Fair," and "Poor."
Covariates
We included covariates demonstrated in the literature to be associated with patient assessments of the quality of their chronic illness care. 11, 22 Patient-level covariates were age group, sex, education level, type of insurance, frequency of clinic visits in the last 12 months, and duration of relationship with provider. Clinic-level covariates were number of full-time equivalent providers (as a proxy for clinic size), and the state where the clinic is located.
Statistical Analysis
To investigate the relationship between PCMH characteristics and support for patient activation, while allowing for a clustering effect of patients within clinics, we fitted multivariate models using generalized estimating equation models with an exchangeable correlation structure. Patient perception of clinic support for patient activation was modeled as a function of PCMH score and covariates. We created 1 multivariate model without interaction terms and a second model that examined the interaction term between PCMH score and patient characteristics to determine whether the association varied by patient race/ethnicity and health status. To ensure adequate sample size within each level of health status for the model with interaction terms, we used a binary health status variable that grouped "Fair" and "Poor" versus "Good," "Very good," and "Excellent." We also modeled race and ethnicity in 2 ways: once using the groups described above (non-Hispanic white, Hispanic, non-Hispanic black, and other) and a second time using only 2 groups, non-Hispanic white and a "minority" category that includes all other race/ethnicity designations.
Among the 735 eligible patients, 8.7% had missing values for any independent variable or covariate (6.5% were missing only 1 value; the highest rate of missing values for any single variable was 3.7%). Twelve patients (1.6%) had missing values for the dependent variable. To decrease bias due to missing data, we used multiple imputation methods for missing values in all analyses. 23 We generated 10 imputed datasets, fitted generalized estimating equation models for each, and combined the results to obtain valid statistical inferences. All statistical tests were 2-sided with the significance level at 0.05. Analysis was performed with SAS version 9.3.
For interpretation of the impact of higher PCMH scores, we display the effects of a 10-point increase in PCMH score on patient perception of clinic support for patient activation-a difference that we found to be operationally meaningful in previous work. 18 For example, the following 2 differences (in combination) between hypothetical clinic A and clinic B would yield a 10-point difference in PCMH score: (1) in response to "my patients see me rather than some other provider when they come for a routine visit" providers/staff from clinic A "strongly agree," whereas those in clinic B "strongly disagree"; and (2) in response to "how often is it difficult to communicate with outside specialists?", providers/staff from clinic A report "rarely" and those in clinic B report "almost always."
RESULTS
Of the 24 clinics represented in the study, 9 (37.5%) had >8 provider full-time equivalents (Table 1) . Mean PCMH score among the 24 clinics was 62.9 (SD = 7.0). Provider and staff responses to individual questions in the PCMH scale (Table 2 ) ranged from the lowest ratings in response to the statement "I am rewarded for the work I do in quality improvement" (21.6% of respondents agreed or strongly agreed) to the highest ratings in response to the statement "We are actively doing things to improve patient safety" (90.5% of respondents agreed or strongly agreed).
Provider and staff respondents to the PCMH characteristics survey were mostly female (74.8%) and white (73.8%) ( Table 1 ). Respondents were comprised of a roughly equal mix of provider (49.0%) and staff (50.9%) roles.
Patient respondents included in our analysis were mostly female (68.9%), 45.6% were aged between 45 and 64 years old, 22.8% reported Hispanic ethnicity, 62.5% were white and non-Hispanic, and 44.1% were either uninsured or on Medicaid (Table 1) .
The mean score for patient perception of clinic support for patient activation was 68.8 (SD = 30.0), with 61.3% of respondents noting "always" or "most of the time" when asked how often they were asked for their ideas when making a treatment plan ( Table 3) .
Clinic support for patient activation scores was not statistically significantly different among racial and ethnic groups. Compared with patients with excellent self-rated health status, patients who rated their health status as poor had significantly lower mean scores for patient perception of clinic support for activation (58.4 vs. 73.9, P = 0.007). Mean clinic support for patient activation scores for those rating their health status as fair, good, and very good did not statistically significantly differ from those with excellent selfrated health.
In multivariate analyses that analyzed all patients together, regardless of race/ethnicity and health status group, we did not find a statistically significant association between PCMH score and clinic support for patient activation (Table 4 ). In the analyses to examine potential interaction effects (Table 4) , we found that a 10-point higher PCMH score was associated with a 15.2-point (CI, 1.0, 29.5) higher score for clinic support for patient activation among Hispanic patients with poor/fair health, and that association was statistically significantly different from the effect seen among non-Hispanic white patients in good or better health.
When race/ethnicity was analyzed with only 2 categories (non-Hispanic white vs. all minority patients combined), a 10-point higher PCMH score was associated with a 14.5-point (CI, 4.4, 24.5) higher score for clinic support for patient activation in minority patients in fair or poor health. The effect of PCMH score on support for patient activation score among minority patients with poor/fair health status was statistically significantly different from the effect seen among non-Hispanic white patients in good or better health.
DISCUSSION
Policymakers are increasingly aware of the importance of patient activation and engagement in health care, but large-scale efforts to increase activation and engagement have been challenging, and improvements have been elusive. 24, 25 Our surveys of providers, clinical staff, and patients at 24 safety net clinics showed that although a higher medical home rating was not associated with clinic support for patient activation across the full population of patients in our sample, we found a strong association between PCMH rating and clinic support for patient activation among minority Percentages may not add to 100 due to rounding. *Patient-centered medical home score is from a 0-100 (0 least, 100 most) scale created by the authors and based on survey responses of providers and staff at each clinic (see Lewis et al 18 ). w All provider, staff, and patient data shown are based on self-report. z Includes administrator, behavioral health specialist, dentist, diabetes educator, dietician, health educator, medical records staff, social worker, and others. patients with fair or poor health, which appeared to be driven by the subgroup of Hispanic patients in fair or poor health. Our study seems to be the first to use data from the perspective of patients, providers, and staff to assess the association between the PCMH and clinic support for patient activation; and the first to examine how that association varies among patient race/ethnicity or health status subgroups.
Our finding of a strong association between the medical home and clinic support for patient activation among ill minority patients suggests that the PCMH may be important to addressing racial and ethnic disparities that exist in patient activation. Minority patients often experience poor access to care, barriers to patient-provider communication, and frequent gaps in management and coordination of care, 26 all of which can contribute to low levels of activation. Similarly, patients with poorer self-rated health status may have more frequent and complex interactions with the health care system that makes them more likely to experience gaps in management and coordination of care. The medical home is comprised of activities that may be particularly important for addressing the health care quality problems faced by minority patients in ill health. The PCMH characteristics measured in our scale include activities such as identifying patients at high risk of poor outcomes and intensifying services, individualizing services to different patients with different needs, and utilizing community resources to meet patient's care needs. Systematic reviews of health care interventions to reduce disparities have found that these activities are particularly effective strategies for minority patients, 27 and our study suggests their importance in the context of the PCMH and the model's ability to support patient activation.
There are several limitations to this study. First, it is a cross-sectional, observational study, hence we are unable to determine the direction of the relationship between PCMH rating and clinic support for patient activation, or to be sure that unmeasured confounders are not responsible for the apparent association between the PCMH score and patient's perceptions of clinic support for patient activation. Second, the data were gathered during the early stages of PCMH transformation and time periods for survey administration were not completely harmonized. Third, as mentioned previously, our patient activation scores reflect patient perception of clinic support for activation, as opposed to the level of activation of the patient, per se. Fourth, we cannot generalize our findings to all safety net clinics because the original 65 clinics participating in the intervention were not randomly sampled. Clinics participating in the 4-year intervention may have higher motivation and greater capacity for implementing the PCMH. Fifth, although our response rate of 44.4% for patients is high for the populations surveyed and higher than rates in previous multisite studies that assessed the PCMH and patient activation, response bias is possible and we did not have information on nonrespondents to estimate the extent of any response bias. 28 Sixth, although our PCMH measure covered a broader scope of medical home activities than some previous analyses of this topic and incorporated the perspectives of multiple providers and staff, the measure still does not assess some characteristics that many see as important to the PCMH, such as team-based care and shared decision making. Our measure, like all measures of the PCMH, should continue to evolve with our understanding of the medical home model. Seventh, our results are expressed in terms of a 10-point change in PCMH score, which we found to be an operationally meaningful and attainable level of change; however, we observed relatively small variation in the distribution of PCMH scores in our sample of clinics (7.0-point SD; range, 43.4-72.7). The focus of our study is on the baseline, cross-sectional relationship between PCMH and patient perception of clinic support for activation; future studies will focus on measuring the magnitude of PCMH change attainable through a focused improvement effort over time. Finally, although our analyses revealed important findings related to race, ethnicity, and health status, our study was not originally designed to examine small subgroups of patients. To maintain adequately sized subgroups for analysis, we combined some patient groups (eg, patients of "fair" and "poor" health status were grouped together). The relatively small sample sizes for some groups also likely contributed to the wide confidence intervals we observed for our estimates. We hope that our findings for these patient subgroups will spur future study designs that are powered to analyze differences in outcomes for patient groups with more granularity; both examining race/ethnicity and health status in more detail, as well as exploring other aspects of patient diversity such as patients with different types of clinical needs and health conditions.
Our study suggests that when clinics deliver care consistent with the principles of the medical home, certain groups of ill minority patients experience care that is supportive of patient activation. Our results indicate that efforts to support broad adoption of the medical home may have the significant benefit of reducing racial and ethnic health disparities in patient activation. The relationship between medical home characteristics and patient activation may be especially important among safety net providers, who provide care to large populations of minority patients and where levels of activation have previously been shown to be low relative to other care settings. 10 Adoption of the PCMH is increasing 3 and is being supported in the safety net by federal agencies such as the Centers for Medicare and Medicaid Services 29 and the Health Resources and Services Administration. 30 Although the results of our cross-sectional study 11 ) . Mean patient activation score was 68.8 (SD = 30.0) and Cronbach a = 0.84. Sample size "n" for each item did not include missing responses to the survey question or "not applicable" responses (eg, "I am not taking any medication"). Cronbach a is a 0-1 measure of internal consistency that reflects whether the questions in a scale represent the same underlying concept. PACIC patient activation scale score is calculated by rescaling responses to a 0-100 (0 least, 100 most) scale, then averaging questions within the scale.
should be further investigated in longitudinal analyses with comparison groups, these early findings suggest that the spread of the PCMH in the safety net may provide a unique opportunity to improve patient activation among racial and ethnic minority patients in ill health. Other and >1 race, poor or fair health 12 (2) w Covariates were age group, sex, education level, race/ethnicity, type of insurance, frequency of clinic visits in the last 12 months, duration of relationship with the provider, self-rated health status, total clinic provider (physician, nurse practitioner, or physician assistant) full-time equivalent employees, and clinic state. z Patient subgroup findings are based on inclusion of interaction terms for PCMH score, race/ethnicity, and health status.
y Denotes statistically significant difference from 0 at P < 0.05. 8 Denotes statistically significant difference from non-Hispanic white, good or better health subgroup at P < 0.05.
z Minority group included non-white and/or Hispanic patients, ie, Hispanic, non-Hispanic black, and non-Hispanic other/mixed races. # Denotes statistically significant difference from 0 at P < 0.01. PCMH indicates patient-centered medical home.
